Oncogenes as regulators of tissue factor expression in cancer: implications for tumor angiogenesis and anti-cancer therapy.
Up-regulation of tissue factor (TF) is often observed in cancer. TF is a cell-associated receptor for coagulation factor VII/VIIa, an interaction known to activate the coagulation cascade. At the same time, TF is also known as a mediator of intracellular signaling events that can alter gene expression patterns and cell behavior. Both aspects of TF activity are of possible relevance to tumor growth, metastasis, and angiogenesis, including up-regulation of vascular endothelial growth factor (VEGF). TF up-regulation is often observed on the surfaces of tumor-associated endothelial cells, inflammatory cells, and particularly on cancer cells themselves. In the last case, high TF levels may be associated with poor prognosis and parallel clinical (and genetic) tumor progression. We have proposed elsewhere that TF may be a target of oncogenic events in cancer. Here we discuss our observations suggesting that oncogene-targeting agents may down-regulate TF expression. Such is the effect of treatment with the neutralizing monoclonal antibody (C225) raised against the epidermal growth factor receptor (EGFR) in EGFR-dependent squamous cell carcinoma cells (A431). This two- to threefold TF down-regulation by C225 treatment is paralleled by a decrease in expression of VEGF. It is conceivable that TF participates in signals that regulate VEGF and angiogenesis triggered by activated oncogenic pathways. Therefore, direct targeting of TF in cancer should be considered in combination with other treatment modalities such as oncogene-directed therapies, antiangiogenic agents (e.g., VEGF antagonists), and anti-cancer chemotherapy.